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TERRESTRIAL DELIVERY COMPOSITIONS 



BACKGROUND OF THE INVENTION 
This is a continuation-in-part of my application 
entitled "Improved Insect icidal Delivery Compositions and 
Methods for Controlling a Population of Insects in an Aquatic 
Environment," Serial No. 032,532 filed April 1, 1987. 
Field of the Invention 

The present invention relates to a facile method of 
applying a solid or f lovable (aqueous or oil base) 
terrestrial delivery composition with one or more active 
insecticidal ingredients, with or without addit ional nontoxic 
ingredients, to control a variety of terrestrial (i.e., non- 
aquatic) insects or pests ((mainly insects and their close 
relateves (Arthropoda) as well as rodents (Muridae) 
nematodes, fungi, and weeds)) that are pests of ornamentals 
and turf, livestock, forest and shade trees, field crops and 
pastures, fruits and nuts, households, poultry, stored 
products, and vegetables with conventional ground or aerial 
techniques. 

This invention further relates to a facile method 
of combining, mixing, encapsulating, agglomerating, or 
formulating one or more superabsorbent polymers with two or 
more active insecticidal or pesticidal ingredients, 
optionally with water, with or without various nontoxic 
adjuvants, diluents or carriers, etc., into solid powders, 
dusts, granules, pellets, extrusions or briquets, and/or into 
aqueous (or oil base) flowable, variable viscosity sols or 
semi -gels. The use of superabsorbent polymers in this manner 
makes possible the mixing or application of insecticidal 
ingredients or pesticidal ingredients, with or without other 
additives, that would otherwise be difficult or substantially 
impossible to combine as joint- or mult iple-act ion solid or 
flowable formulations. 

The present invention also relates to a solid 
(i.e., powdered, extruded, flaked, granular, pelleted, 
briquetted) or variable viscosity flowable (i.e. sprayable, 
pumpable, injectable) terrestrial pest control delivery 
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compositon made from one or more solid superabsorbent 
polymers with or without water, and with one or more 
insecticidal agents, such as insecticides, ovicides, 
larvicides, pupicides, biological control agents, pathogens, 
parasites, microbial control agents, insect growth 
regulators, conventional toxicants, fumigants, systemics, 
chemosterilants, pheromones , attractants, repellents, or with 
one or more solid or liquid pesticidal agents such as 
acaricides, miticides, pesticides, herbicides, hormones, 
sterilants, bactericides, fungicides, nematicides, ovicides, 
rodent i c ides mollusc ic ides, or predicides, or mixtures 
thereof, with or without one or more nontoxic adjuvants, 
diluents, or enhancers, such as carriers, baits, binders, 
deflocculating agents, fertilizers, penetrants, 
preservatives, spreading agents, surface active agents, 
surfactants, suspending agents, wetting agents, stabilizing 
agents, compatability agents, sticking agents, waxes, oils, 
inverting oils, co-solvents, coupling agents, foams, 
antifoaming agents, synthetic plastics, elastomers, 
synergists, natural or synthetic polymers; and other 
additives and mixtures thereof. 

In particular, the present invention is directed 
toward a method of formulating and applying one or more 
superabsorbent polymers with one or more insecticidal 
agent (s), and one or more pesticidal agent (s ) , with or 
without water or other addivites, into solid powders, dusts, 
granules, pellets, extrusions, or briquets, or into flowable, 
variable-viscosity compositions such as sols or semigel-like 
formulations that can produce quick, slow, controlled, 
prolonged, or extended release of the active ingredients to 
simultaneously or concurrently control a variety of mature or 
immature terrestrial insects, and other non-insect pests in a 
variety of terrestrial habitats with a single application of 
a solid or flowable habitats with a single application of a 
solid or flowable multi-product formulation. 

Mode of action (e.g., fumigant, contact, slow- 
release, stomach poison, systemic, bait, etc.) wil be 
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dependent on the type(s) of insect ic ide ( s ) , pesticide(s) and 
polymer (s) used in the solid or flowable compositions, the 
type of terrestrial habitat, and the species of insect(s) or 
pest(s) to be controlled. Release of the active agent(s) is 
via a polymer matrix water activation/swelling/diffusion 
mechanism and by environmental degradation of the polymer 
encapsulation matrix. 

Discussion of the Prior Art ^ ^ Um^^C^ 

U.S. Patents Nos. 4,400,391 and 4,401,456 disclose 
the use of alginate gel beads to encapsulate bioactive 
materials to provide for their controlled release. The 
patents describe beads being made to either float or sink (if 
used in an aqueous environment) and they may contain 
herbicides. These beads are also described as acting as 
carriers to place the bioactive material near the target 
species, for example, a floating bead containing a herbicide 
releasing the herbicide in close proximity to floating 
aquatic weeds or the beads falling through foliage to release 
herbicide into the soil. 

U.S. Patent No, 4,344,857 involves encapsulation by 
xanthate derivatives. The encapsulation techniques are 
complicated, costly and quality sensitive. 

U.S. Patent No. 3,575,760, to Gould et al., 
describes a method for entrapping fragrances, detergents, 
enzymes, food flavors and pesticides in a water soluble 
polymer. The entrapment is described as accomplished by 
mutually dissolving the water soluble polymer and the 
entrapped additive, which are then dried (e.g., spray dried). 
The primary purpose of this technique is to protect the 
entrapped species prior to target delivery. The polymers 
instantly dissolve in water and as such are unsuitable for 
controlled release. The technique is further limited in the 
types and quantities of entrapable compounds. 

Mueller et al . , U.S. Patent No. 4,304,591, employs 
an allegedly novel free radical polymerized hydrogel. The 
ingredients are incorporated into the hydrogel primarily by 
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presence in the polymerization solution., however some 
medicants are stated as suitably diffused into che matrix via 
a solvent medium thereafter. This method is limited in both 
the capacity of the hydrogel matrix and its abilty to 
incorporate diverse, and potentially incompatible agents. 
The major effective use contemplated for this matrix is the 
delivery of medicants, 

A U.K. Patent No. 2,108,517, discloses a hydrogel 
having at least one polymerizable cyclic (thio)ether and at 
least one hydrophillc homo-or co-polymer. This composition 
like Mueller et al. is stated as being particularly for 
treatment of trojpical diseases. 

A relatively new approach to insect icidal and 
pesticidal delivery has been by application of controlled- 
release formulations, to varying degrees of success, such as 
described by Richard W. Baker in Controlled Release of 
Biologically Active Agents. 1987, Wiley-Interscience 
Publishing, 279, pp. This text generally describes the use 
of various controlled release technologies including simple 
diffusion from monolithic devices such as hydrogels. 
However, this method is normally limited by hydrogel capacity 
and difficulties with incorporation of the desired agent, 
particularly hydrophilic siobstances . The capacity and 
incorporation problems with monolithic devices are often 
addressed by reservoir devices. More complex release 
mechanism includes the use of biodegradable matrix carriers, 
namely, bonding of active ingredients in heterogeneously or 
homogeneously degradable polymers, called polyagents. 
Polyagents may actually be polymers formed o: monomers of the 
active agent. The release mechanics of those controlled 
release mechnanisms are complex, depending on the presence 
(and strength) or absence of degradable ligand bonds and 
their location (e.g., as active agent bonds to the polymer), 
concentration of the active agent and/or dispersant or 
solvent in the carrier, the relative hydrophobicity -or 
hydrophilicity of the polymer, whether or not the polymer 
degrades homogeneously or heterogeneously^ whether the active 



wo 89/12450 



PCr/US89/02702 



-5- 

ager.- is in the solid form or liquid form in the polymer, 
etc. Further formation of such polyagents is complicated and 
often reagent specific. 

Specific Objects • 

It is an object of the present invention to provide 
insecticidal, pesticidal, or insect icidal/pesticidal 
compositions, and a method of application, that are solid or 
flowable, and methods for the ground or aerial treatment of a 
variety of terrestrial habitats which overcome the problems 
and deficiencies of the prior art. 

It is also an object of the present invention to 
provide a composition and method of preparation and method of 
application which is easy to prepare (formulate) and use 
(apply), and which is erodible (biodegradable) and safe to 
the environment, but which is effective for use in 
controlling one or more immature and mature stages of 
terrestrial insects or pests, particularly, but not 
exculsively, insects, and other arthropod pests. 

It is a further object of the present invention to 
provide an agglomerated or nonagglomerated composition, 
encapsulated or non-encapsulated within a water soluble/ 
degradable pouch, and methods of preparation and use which 
can incorporate a wide variety of potentially incompatible 
insecticidal or pesticidal ingredients into a single, stable 
and homogeneous solid or flowable delivery system to control 
a broad spectrum of terrestrial insect populations or other 
habitat-associated/related pests, in any target terrestrial 
habitat, and to provide for the variable time-release of the 
active ingredients. 

Still another object of the present invention is to 
provide an agglomerated or non-agglomerated composition, a 
method for. its preparation and a method for its application, 
which can incorporate a wide variety of insecticidal or 
pesticidal ingredients into a single, stable and non- 
homogeneous solid delivery system to control a broad spectrum 
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of terrestrial insect populations or other habitat- 
associated/related pests, in any target terrestrial habitat 
and to provide for the varible time-release of the active ' 
ingredients, 

still another object of the present invention is to 
provide a method for simultaneously or concurrently 
controlling two or more natural populations of terrestrial 
xnsects and habitat-associated terrestrial pests such as 
mztes, fungi, weeds, - nematodes, birds, rodents, etc, with a 
single variable-density or variable-viscosity, insecticidal/ 
pestxcidal superabsorbent polymer carrier or matrix delivery 
formulation. ^ 

Still another specific object of the present 
invention is the provision of incorporating one or more 
surface-active/film-forming agents surfactant (s) or oil(s) 
into a solid (encapsulated within the water soluble pouch) or 
into a stable and homogeneous, variable-viscosity, flowable 
insecticidal, pesticidal or insect icidal/pesticidal 
superabsorbent polymer(s) formulation, the addition of which 
can Slow the rate of the release of one or more active 
ingredients from the delivery composition. 

Still another specific object of the present 
invention is to provide a method for simultaneously or 
concurrently controlling two or more natural populations of 
terrestrial insects and/or habitat-associated/related pests 
that allows for broadcast coverage with a variety of solid or 
flowable superabsorbent polymer formulations with 
conventional application methods without significant losses 
to wind drift, while enhancing canopy penetration or target 
-substrate adherence, and providing the active ingredient (s) 
and/or polymer matrix with increased resistance to 
degradation from UV, volatilisation, humidity, diffusion 
microbial attack, temperature fluctuations, oxidation 
seepage, run-Off, etc., even after periods of . wetting 'and 
drying. ^ 

These and other objects are accomplished by the 
compositions and methods of the present invention. 
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SUMMARY OF THE INVENTION 
The use Of superabsorbent polymer (s) of the present 
invention provides simple and easy techniques for the 
incorporation or encapsulation of a variety of insect icidal , 
pesticidal, and insect icidal/pesticidal ingredients, vith or 
without other. additives such as baits, into agglomerated 
solid carrier matrices, e.g., dense pellets, granules, water 
soluble pouches, or briquets, for the slow or controlled 
release of active agents in a variety of terrestrial 
habitats. 

Agglomerated or non-agglomerated superabsorbent 
polymer formulations of the present invention containing one 
or more diluent or adjuvant surface-active/film-forming 
agents, surf actant (s ) or oil(s) (such as oil baits), can 
effect a mechanism for reducing the rate of water absorption 
(hence superabsorbent polymer swelling), and thereby slow 
down the rate of release of one or more active agent (s) from 
the solid matrices, and extend the field life or persistence 
of the acative agent (s) for a period of time greater than 
would be expected with superabsorbent polymer formulations 
containing no surf actant(s) or oil(s). In addition, 
agglomerated compositions can impart increased resistance to 
the active agents encapsulated within the matrix to 
environmental degradation due to ultraviolet radiation (UV), 
humidity, diffusion, microbial attack, temperature effects,' 
oxidation, seepage, run-off, etc. Similarly, certain 
flowable, variable-viscosity superabsorbent polymer 
compositions of the present invention formulated with one or 
more surface active/film-forming agents, surf actant (s ) or 
oil(s), with or without water can slow or control the release- 
rate of the active formulation ingredients, while enhancing 
target substrate adherence and minimizing • wind drift loss." 

The solid or flowable compositions of 
superabsorbent polymer(s) will be suitable with various 
insecticidal agent(s), and/or pesticidal agent(s) or other 
additive(s) which can be directly or indirectly placed in 
desired terrestrial habitat locations (e.g., indoor or 
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outdoor) based on the type(s) of active ingredient (s ) , 
formulation(s) , and insect or pest specie(s) to be 
controlled. In general, the superabsorbent carrier/diluent/ 
encapsulation matrix, particularly when formulated vith 
certain surf ace-active/film-forming agents, surfactants or 
oils, facilitates resistance to surface/ subsurface run-off 
or percolation losses of active agents, and can provide 
active agent and/or matrix protection from environmental 
degradation due to UV, volatilization, oxidation, humidity 
microbial attack, temperature fluctuation, etc., even after 
periods Of wetting and drying, m addition, variable- 
viscosity sprayable, pumpable, or injectable formulations of 
superabsorbent polymer (s), water, and one or more surface- 
act ive/fi Im- forming agent(s), surf actant(s) or oil(s), can 
effect a similar mechanism for variable time-release (i e 
slow or controlled release) of active ingredients in * " 
compositions, thereby extending the field life or persistence 
of the polymer(s) insecticide{s) , and/or pesticides, for a 
greater period of time than would be expected with 
superabsorbent polymer formulations containing no surface- 
active/film- forming agent(s), surfactant (s) or oil(s). This 
can extend the field persistence of the active agent(s) in 
the superabsorbent polymer formulation, and thereby assure 
that the frequency of costly insecticidal or pesticidal 
retreatments per habitat will be reduced- 

The invention has found particular application as 
an insecticidal agent, applied as a baited composition, 
particularly for ants for translocation into the pest 
habitat, typically by the insect. (e.g. imported fire ants). 
The composition applied as a powder, e.g., has the potent ial 
for dual physical/insecticidal dynamic behavior which 
enhances the effectiveness and activity of the active agent. 

Specific Aspects 

in accordance with the invention an agglomerated or 
non-agglomerated solid (encapsulated or not encapsulated 
vithin a water soluble pouch) or variable-viscosity flowable 
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( aqueous or oil base) insecticidal delivery composition for 
controlling populations of terrestrial insects, the delivery 
composition is applied by ground or aerial techniques ( i.e. , 
by aircraft, trucks, etc.) to a variety of terrestrial (i.e.', 
non-aquatic) habitats. The compositions include at least one 
superabsorbent polymer, and at least one insecticidal agent, 
alone or in combination with water or oil, adjuvant(s), 
diluent(s), or carrier agent(s), or other additive(s) , the 
superabsorbent polymer(s) and insecticidal agent(s) being 
present in a total amount effective to control the population 
of terrestrial insects. The diluent{s), adjuvant (s), carrier 
agent(s), or other additive (s), if present, is at a 
concentration adapted to improve formulation component 
mixing, compatability , and/or stability and/or to allow 
proper impregnation or mixing of the insecticidal agent (s) 
on, and/or in the superabsorbent polymer(s). Insecticidal 
agents for the control of adult and/or immature development 
stages are selected from solid and/or liquid insecticides, 
ovicides, larvicides, pupicides, conventional toxicants, 
chemosterilants, fumigants, systemics, pheromones, 
attractants, insect growth regulators, repellents, biological 
control agents, microbial control agents, pathogens, 
parasites, and mixtures thereof. 

Further, in accordance with the present invention, 
a solid or flowable, variable time release insecticidal 
delivery composition for controlling a population of 
terrestrial insects, which includes one or more 
superabsorbent polymer(s) and a mixture thereof, at least one 
insecticidal agent and at least one insecticidal adjuvant, 
carrier or diluent, the superabsorbent polymer, insecticidal 
agent(s), and adjuyant(s), carrier(s) or diluent(s) being 
present in a total amount effective to control a population 
of terrestrial insects, the variable time-release delivery 
composition .is applied as a ground or aerial treatment to a 
variety of natural or artificial terrestrial (i.e., non- 
aquatic) habitats, carrier, adjuvant, or diluent materials 
are selected from surfactants, alcohols, film-forming agents,- 
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carrier(s), or diluent(s) being present in a total amount 
effective to control a population of terrestrial pests, the 
variable time-release delivery composition is applied as a 
ground or aerial treatment to a variety of natural or 
artifi-cal terrestrial (i.e., non-aquatic) habitats .. Carrier, 
adjuvant, or diluent materials are selected from surfactants! 
alcohols, filra-forming agents, surface-active agents, 
petroleum or vegetable-base oils,. etc., and mixtures 'thereof , 
the carrier, adjuvant, or diluent being present at a 
concentration required to slow, control or vary the rate of 
release of active components in the solid or f lovable 
supersorbent polymer composition. 

in yet another more detailed aspect of the present 
invention, there is provided a joint- or multi-action solid 
(encapsulated or not encapsulated within a water soluble 
pouch) or flowable, variable time-release insect icidal/ 
pesticidal delivery composition for controlling a population 
of terrestrial environment insects and habitat-associated/ 
related pests. The composition includes at least one 
superabsorbent polymer, at least one insecticidal agent, and 
at least one additional pesticidal agent (i.e., if the 
insecticidal agent does not have additional pesticidal 
applications), with or without water, oil additional nontoxic 
adjuvants, diluents, or other additives. Diluent, adjuvants, 
or other additive ingredients are selected from surfactants,' 
surface-active agents, film-forming agents, petroleum oils , 
vegetable oils, penetrants, spreading agents, suspending 
agents, wetting agents, stabilizing agents, compatabil ity 
agents, sticking agents, carriers, binders, cosolvents, 
coupling agents def locculat ing agents, dispersing agents, 
vaxes, oils, synthetic plastics, foams, anti-foaming agents, 
synergists, elastomers, natural or synthetic polymers, and 
other additives and mixtures thereof. The superabsorbent 
polymer(s), insecticidal agent(s), and additional pesticidal 
agent(s) and adjuvant (s) or diluent(s) are present in a total 
amount effective to simultaneously or concurrently control 
the population of terrestrial insects and habitat-related/ 
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related pests, the variable time-release delivery composition 
as applxed as a ground or aerial treatment to the target 
terrestrial habitat. 

in accordance vith another aspect of the present 
invention, there is provided a method for controlling a 
population of terrestrial environment insects or pests which 
includes the steps of: 

preparing or formulating an agglomerated or non- 
agglomerated solid or flowable, insecticidal or pesticidal 
delivery composition which includes at least one 
superabsorbent polymer and at lest one insecticidal or 
pesticidal agent, with or without water or oil, or additional 
nontoxic adjuvants, diluents, carriers or other additives by 
a series of soakings, washes, variable speed blendings 
salt/electrolyte conditioning treatments or reactions, and/or 
temperature and moisture conditioning treatments or 
reactions; 

applying said insecticidal or pesticidal delivery 
composition in an amount effective to control a population of 
terrestrial insects or pests, the delivery composition being 
applied by ground or aerial treatment to the desired 
terrestrial habitat. 

In accordance with still another aspect of the 
present invention, there is provided a method for 
simultaneously or concurrently controlling a population of 
terrestrial insects and habitat-related pests. The method 
includes the steps of: 

preparing or formulating an agglomerated or 
nonagglomerated solid or flowable, variable-viscosity 
insecticidal/pesticidal delivery composition which includes 
at least on superabsorbent polymer, at least one 
insecticidal agent with or without water or oil, and with at 
least one additional pesticidal agent (i.e., if the 
insecticidal agent does not have additional pesticidal 
applications) and/or nontoxic diluent, adjuvant, carrier or 
additive agent by a series of soakings, washings, variable 
speed blending, salt/electrolyte conditioning treatments or 
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reactions, and/or temperature and moisture conditioning 
treatments or reactions; and 

applying said insecticidal/pesticidal delivery 
composition in an amount effective to simultaneously or 
concurrently control one or more populations of terrestrial 
environment insects and one or more populations of habitat- 
related pests (e.g., nematodes, mites, fungi, weeds , snails ) , 
with the delivery composition being applied by ground or 
aerial treatment to the terrestrial habitat. 

A particular preferred advantageous application for 
the above insecticidal/pesticidal delivery compos it ion (s) is 
against ants (e.g., fire ants) and other similar habitat- 
related pests. The invention composition can readily 
incorporate oil-based baits and compatible and non-compat ible 
active agents and/or adjuvants. The superabsorbent polymers, 
although not effective as pesticides in and of themselves, 
effectively enhances the activity of the active agent. This 
could be partially due to the extremely hydrodynamic behavior 
of the superabsorbent polymer. For example a conventional 
baited of insecticide carrier foraged and brought into an ant 
colony or mound would require the ants to continually ingest 
or contact the baited hydrodynamically inactive carrier. 
With superabsorbent polymers, the extremely hydrodynamic 
behavior of the matrix will enable the polymer to swell and 
disrupt the colonies, hence simultaneously increasing worker 
activity, the surface area of the matrix and hence its 
presence in the colony, and the release rate of the carrier 
matrix. The extremely hydrophilic nature of the polymer 
enhances this process even absent direct wetting, by enabling 
swelling by preferential absorption of surrounding subsurface 
moisture. 

The superabsorbent polymers of the present 
invention are synthetic organic polymers, which are solid and 
hydrophilic, absorbing over 100 times their weight in water. 
These superabsorbent polymers are substantially water 
insoluble, and can be acrylamide and acrylate polymers, 
co-polymers and terpolymers which are optionally crosslinked 
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or grafted. These super absorbent polymers are typically in a 
powder, crystal, extruded, or flake form, adapted to be 
blended and/or agglomerated into a desired shape or form. 
The superabsorbent polymers may be, for example, acrylamide 
alkali -metal acrylate co-polymers; propenentrile homo- 
polymers, hydrolyzed alkali metal salts; polymers of 
propeneamide and propenoic acid, alkali metal salts; 
hydrolyzed acrylonitrile co-polymers and starch graft 
co-polymers and ter-polymers thereof. All of these are 
designed to be hydrophilic, absorbing over 100 times their 
weight in water. 

The solid or f lovable superabsorbent polymer 
formulations of the present invention may be composed of one 
or more of a wide choice of solid and/or liquid insecticidal 
agents, such as insecticides, larvicides, pupicides, 
ovicides, hormones, insect growth regulators, conventional 
toxicants, fumigants, systemics, pheromones, repellents, 
chemosterilants, attractants, and/or one or more pesticidal 
agents such as miticides, acaricides, herbicides, hormones, 
molluscicides, sterilants, growth regulators, rodenticides , 
ovicides, fungicides, bactericides, or predicides, and with 
or without nontoxic agents such as surfactants, spreading 
agents, fertilizers, adjuvants, carriers, binders, 
deflocculating agents, dispersing agents, synergists, 
penetrants, suspending agents, baits, sticking agents, 
wetting agents, stabilizing agents, compatability agents, 
co-solvents, coupling agents, foams, anti-foaming agents, 
diluents, waxes, oils, synthetic plastics, elastomers, 
inverting oils, natural or artificial polymers, and other 
additives and mixtures thereof; depending on the type or 
nature of the terrestrial habitat to be controlled, the 
environmental impact, and/or the developmental stage (s) 
and/or insect and/or pest specieCs) to be controlled. The 
solid or flowable formulations of the present invention are 
biodegradable. They are also storage stable when formulated, 
basically as stable as the individual components; however, 
increased stablity may occur in solid matrix form over the 
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flowable form. Solid or flowable superabsorbent polymer 
formulations of the present invention can take a wide variety 
of shapes, forms, and consistencies which may be required for 
a particular application. The solid or flowable 
superabsorbent polymer formulations of the present invention 
can have a variable time-release, either quick, or gradual as 
the situation requires. The present invention provides a 
superabsorbent polymer carrier, suspending, compatability , 
formulating, protective or encapsulation agent for the 
variable time release or delivery of joint- or multiple- 
action formulations of liquid and/or solid insect icidal , 
pesticidal, and insecticidal/pest icidal agents that would 
otherwise be difficult or impossible to combine or mix as 
technical or water-base products into a homogeneous or non- 
homogeneous solid or homogeneous flowable formulation. 

Solid or flowable insect icidal superabsorbent 
polymer bait or non-bait formulations of the present 
invention can be used to control terrestrial (non-aquatic) 
insects in any type of infested terrestrial area requiring 
control treatment. If necessary, solid or flowable 
insect icidal superabsorbent polymer formulations of the 
present invention can also be combined with additional 
pesticides to simultaneously or concurrently control 
terrestrial insect3 and habitat-related/associated pests such 
as mites, nematodes, weeds, fungi, rodents, etc., in a 
variety of terrestrial habitats that contain the target 
insect(s) or pest(s) (direct treatment) or that will 
eventually contain the target insect (s) or pest(s) 
(pretreatment ) . The solid water-act ivatejd hydrodynamic 
.compositions have the ability to revert back to a dry state 
form and return to a wet release form and back again, 
depending on the habitat and/or climatological 
temperature/moisture/UV conditions. This ability to 
transform from a water-activated release form to an 
encapsulated dry or moist inactive, semi-active, static, or 
bait form that can help protect the active agents from 
environmental degradation (e.g., from UV, volatilization. 
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microbial attack, temperature f luctations oxidation, 
diffusion, etc.) and back again (hence variable time 
release),, is a distinct advantage of the instant invention. 
This transf ormation/retransf ormation ability can also be 
found in the f lovable compositions; however, to a lesser 
degree. 

Compaction or agglomeration, of the superabsorbent 
polymer matrix has been shown to effect a slow or controlled 
release mechanism for certain active ingredients. In 
addition, varying the ratio of different types of these 
superabsorbent polymers, that have differential water uptake 
or swelling characteristics (e.g.. Super Sorb, Aqua Keep®, 
Water Lock®, Aridall®, and Aquastore® products), in a single 
compacted or agglomerated matrix may effect a mechanism to 
further enhance the slow release of certain active 
insecticidal , pesticidal, or insect icidal/pesticidal 
ingredients. The utilization of homogeneous (uniformly 
distributed ingredients) or non-homogeneous (layered 
ingredients) incorporation of two or more active agents into 
the solid composition composed of two or more polymers can 
also be used to vary the release rate and sequence of 
delivery into a desired habitat. The utilization of 
non-homogeneous solid compositions (i.e.^, active ingredients 
and/or polymers not uniformly distributed throughout matrix 
compositions) containing layers or stratifications of one or 
more active agents and/or superabsorbent polymers in a 
position or location for desired sequential release of active 
components from the solid matrix are possible. Active 
insecticidal and/or pesticidal agents can be formulated 
(i.e., layered) into a pellet from the central core to the 
periphery by disc pelletizing techniques. 

Additional controlled release modifications can be 
obtained by the encapsulation of solid agglomerated or 
non-agglomerated compositions within walls (e.g., a pouch) 
composed of at least one water-soliible and/or biodegradable 
material selected from the group consisting of polyvinyl 
alcohol, polyethylene oxide and hydroxy propylmethyl 
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cellulose, with or without cellulosic or paper laminates. 
Furthermore, the addition of adjuvants, carriers, or diluents 
such as surface active/film-forming agents, oils or 
surfactants to the insect icidal , pesticidal, or 
insecticidal/pest icidal formulation can further provide a 
mechanism to control (i.e., slow) the rate of release of the 
active ingredients. This advantage is particularly unique 
due to the relative ease of incorporation, and capacity of 
the superabsorbent hydrophilic polymer formulations for the 
mainly hydrophobic release controlling agents. As these 
hydrophobic agents can also have particular application as 
active agents the functions of controlled release variability 
can be joined with activity. Release of active ingredients 
into a terrestrial environment can also be affected by the 
degree of polymer matrix degradation due to ultra-violet 
radiation, microbial decomposition, etc. 

Surface-active/film-forming agents, oils or surfactants can 
also retard environmental degradation of the polymer matrix. 

DESCRIPTION OF PREFERRED EMBODIMENTS 
Surprisingly it has been found that certain 
superabsorbent polymers constitute a novel class of chemicals 
useful as insect icidal/pest icidal delivery compositions for 
controlling populations of adult and immature insects and/or 
pests in a terrestrial environment area needing terrestrial 
insect/pest control treatment. 

An insecticidal/pest icidal delivery composition is 
any composition which can carry, or be adapted to carry, 
insecticidal agent(s), pesticidal agent{s) or insecticidal 
and pesticidal agent (s), to the target habitat, natural or 
artificial, indoor or outdoor. The insect icidal/pest icidal 
delivery agent matrix for incorporation into solid or 
flowable compositions is broadly one or more superabsorbent 
polymers. Superabsorbent polymers, including starch graft 
co-polymers, are known in the art. See, for example, those 
described in United States Patent Nos. 4,375,535 and 
4,497,930 (incorporated herein by reference), which have 



wo 89/12450 



PCr/US89/02702 



-18- 

disclosed uses as adhesives, flocculants, sizes, 
water-retaining materials for agriculture and water-absorbing 
materials for sanitary materials. However, the spectrxam of 
advantages attendant the use of superabsorbent polymers in 
solid and flowable terrestrial insecticidal, pesticidal or 
insecticidal/pesticidal delivery compositions have gone 
unrecognized. 

The superabsorbent polymers of the present 
invention are synthetic organic polymers which are solid and 
hydrophilic, absorbing over 100 times their weight in water. 
These superabsorbent polymers are typically in a powder, 
granule, extruded, or flake form, adapted to be blended 
and/or agglomerated into any shape or form. 

The superabsorbent polymers may be, for example, 
acrylamide alkali metal acrylate co-polymers; propenenitr ile 
homo-polymers, hydrolyzed, alkali metal salts; polymers of 
propeneamide and propenoic acid, alkali metal salts; 
hydrolyzed acrylonitrile co-polymers, and starch graft 
co-polymers and ter-polymers "thereof . All of these are 
designed to be hydrophilic, absorbing over 100 times their 
weight in water. The resulting hydrophilic polymers can 
absorb from over one hundred to greater than abotat 5000, more 
typically around 500 to about 1,000 times their own weight in 
water (measured using distilled water, pH 7.5, 25°C, 760 mm 
Hg. absorption within about 30 seconds). However, the 
absorption or swelling capacity and absorption or swelling 
time typically varies with each specific superabsorbent 
polymer. 

One class of superabsorbent polymers include 
combinations of a starch and organic monomers, oligomers, 
polymers, co-polymers or ter-polymers. They may be 
manufactured in a variety of ways, for example, the methods 
described in United States Patents Nos. 4,375,535 and 
4,497,930, and can be, for example, the product of grafting 
corn starch. (amylopectin) with acrylonitrile (an acrylic 
monomer or oligomer), A second class of superabsorbent 
polymers includes combinations of acrylamide and acrylate 
polymers, co-polymers and ter-polymers . 
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The superabsorbent polymers can also be propenoic 
or acrylonitr ile/acrylamide-base polymers or co-polymers or 
ter-polymers that also show superabsorbency properties. 

It has also been observed that superabsorbent 
polymers alone, or impregnated, mixed or combined with one or 
more insecticidal and/or pesticidal agent (s), vith or without 
water or oil, or other additives have the ability to swell 
when in contact with water and release the impregnated 
substance(s) at rates that will vary with the type of solid 
or flowable formulation utilized. Superabsorbent polymers 
also have the ability under certain conditions to reform or 
contract to a congealed or crystal-like consistency similar 
to their original form when evaporation has caused the water 
to be removed from the sol, gels or gelly-like matrix, and 
then swell or regel when additional water is added* This 
ability to resume a functional or semifunctional 
active-agent, encapsulated release form after repetitive 
periods of wetting and drying in certain situations is 
advantageous for pretreatment and/or prolonged control 
release applications of solid or flowable insecticidal, 
pesticidal, . or insect icidal/pesticidal formulations. 
Specifically, it has been found that when the superabsorbent 
polymer is impregnated or mixed with a surface-active/film- 
forming agent (s), surfactant or oil, water will be absorbed 
at a slower rate, thereby indicating that active agents in 
the solid matrix or flowable matrix formulations will be 
differentially released at slower rates than would be 
expected with formulations containing no surface-active/film- 
forming agents, oils or surfactants. Also, environmental 
decomposition of the polymer matrix from UV, microbial 
decomposition, etc. , will be slower than matrices containing 
no surface active/film-forming agent, surfactant or oils. 

Non-limiting specific examples of superabsorbent 
polymers with differential swelling properties, and which are 
particularly useful in solid or flowable insecticidal, 
pesticidal, or insect icidal/pesticidal delivery formulations 
include: 
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1) a co-polymer of acrylamide sodium aery late 
(Terra-Sorb® GB); 

2) hydrolyzed starch-polyacrylonitrile (Tera- 

Sorb®); 

3) . 2-propenenitrile, homo-polymer , hydrolyzed, 
sodixam salt or poly < acrylamide-co-sodium aery late) or poly 
{2-propeneaiuide-co-2-propenoic acid, sodiuim salt), (Water 
Lock® Superabsorbent Polymer G-lOO); 

4) starch-g-poly (2-propeneamide-co-2-propenoic 
acid, sodixm salt) , (Water Lock® Superabsorbent Polymer 
A-lOO); 

5) starch-g-poly (2-propeneamide-co-2-propenoic 
acid, Sodixm salt), (Water Lock® Superabsorbent Polymer 
A-200); 

6 ) s tarch-g-poly ( 2-propeneamide-co-2-propeno i c 
acid, potassium salt) , (Water Lock® Superabsorbent Polymer 
B-204); 

7) poly (2-propeneamide-co-2-propenoic acid, 
sodium salt), (Water Lock® Superabsorbent Polymer G-400); 

8) poly-2-propenoic acid, sodium salt (Water 
Lock® Superabsorbent Polymer J-500 or Aqua Keep® J-500); 

9) sodium polyacrylate superabsorbent polymers 
(Aqua Keep® J-400 and J-550); 

10) starch g-poly (acrylonitrile) or poly, 2- 
propeneamide-co-sodium acrylate), (General Mills SP 5025); 

11) starch acrylonitrile co-polymer (Super Sorb/AG 
Sorbent ) ; . 

12) cross-linked modified polyacrylamides 
(Acjuastore® and Ac[uastore® F); 

13) cellulosic laminates of poly-2-propenoic acid, 
sodium salt (Water Lock® Superabsorbent Laminates L-413, 
L-415, L-425, L-435, or L-513)? 

and 

14) cross-linked acrylics (Aridall® 1078, 1080, 
1091, 1125, 1092, or 1098). 

Superabsorbent polymers are generally nontoxic 
biodegradable, and relatively inexpensive to buy or produce. 



wo 89/12450 



PCr/US89/02702 



-21- 

Insecticide and commercial formulations of these 
materials that may find application in the present solid or 
flowable insecticidal delivery compositions include cyclo 
compounds; carbamates; animal plant derivatives, synthetic 
pyrethroids, and inorganic compounds; diphenyl compounds and 
other nonphosphate insecticides; organophosphates-phosphor ic 
acid prototypes; organophosphates-thiophosphoric acid 
prototypes ; and organophosphates - di thiophosphate 
prototypes. Specific insecticides and formulations of these 
materials, the terrestrial insects that they control, 
effective application rates, toxicity, etc. , are discussed by 
W.T. Thomson, 1985, in Agricultural Chemicals r Book 
Insecticides 1986-86 Revision, Thomson Publications, Fresno, 
California, 255 pp. 

Surfactants, film-forming/surface-active agents, or 
oils, useful in solid or flowable formulations of the present 
invention as carriers, diluents, adjuvants, release rate 
modifiers, etc., are generally organic chemicals that are 
soluble to essentially insoluble in water. They are 
generally nonionic, nonvolatile and can be liquid, semisolid, 
or solid; however, they can be anionic or cationic, if 
necessary. They may have a low freezing point and a boiling 
point above the maximum air temperature of the environment 
into which they are placed. Examples of liquid, semisolid, 
or solid surfactant film-forming or surface-active agents 
useful in conjunction with the present invention are the 
organic chemicals described in U.S. Patent No. 4,160,033, 
which is herein incorporated by reference. Film-forming 
agents, surfactants, or alcohols such as 2-propanol, tridecyl 
alcohol, 2-ethyl butanol, 2-ethyl hexanol, 1-hexanol, 
acetone, sylene, decyl alcohol, polyoxyethylene (20) sorbitan 
trioleate, polyoxyethylene alkyl aryl ether, polyoxyethylene 
(5) sorbitan monooleate, isostearyl alcohol containing 10 
oxyethylene groups, Morwet® surfactants, isostearyl alcohol 
containing 20 oxyethylene groups; cetyl alcohol; stearyl 
alcohol; or petroleum-base oils such as mineral oils, diesel 
oils, etc., and mixtures .thereof may also be used. 
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Poly=>cy«hyle„e .ikyi phenol ether n^^ "^1 sulfonates, 
alkylamlne, polyoxyethylene Jlvlll-r ^^""^'""^ 
oxyprcpylene, co-poly^e'r sl^^^^^^^'^T"'''"'- 
alkyiene alanine alfcyi tri^etLl aZ "^^"'^P^P^^^"^ 
benzylanmonlum salt alkvlnrv J f™""^™ =^1'. alkyldimethyl 
aKcyl i„iaazoll„e sLuonl^e ^^''^^ "^'^"^ - 

useful in "^IZ^^^T - -terial. 

containers, etc fll T '=^9=, walls, 

. cxdal/pesticidal compositions are seL' ed , " 

consisting of polyvinyl alr„h , =«l«ted from the group 

..droxy PropylLt™iLlos: ' ^"^ 
paper laminates. " " """o" c^Hulosic or 

An insecticidal mate»T-iai i 
substance, or mixture therLf le, toT f 
or immature stages of insects '".""""^ "Hi adult 

<non-aquatic) habitats Exel. """" °' '-"-'rial 

include insecticides ;.i::d:s [L:""r''''"^ -"""'^^^ 
adulticides, biological control t 1"'^''' P^Picides, 
agents, hormones, UoZT .lllZV t^""^^ ""-^ 
regulators, conventional toxicants f ''""^ 
chemosterilants, Pheromones atL^ctanTf'"" =-"™ics. 
surface-active agents or "Pellents, 
some insecticidarrge^ts cL h °' Petroleum oils, 

applications. ^'^<»i'i°»al pesticidal 

A pesticidal material is ^.r,.. = 
Chemical, or mixture thereof used t 

immature stages of non-insect pests in""^"' "^ °' 
terrestrial (non-a<^atic, habitats Bxemlr'"^ °' 
materials can include nematicides mit'c"d P-sticidal 
herbicides, hormones, sterilants ' " ""''"i'i"' 
regulators, rodentic des f : '"°^^"^"<=i-Jes, growth 

or predicides. s::e pes;icr:e:"a?; -icides, 
insecticidal applications ' " "^'^ additional 
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insecticidal compositions of the present invention 
are specifically directed against species of insects in the 
Orders Orthoptera, Thysanura, Dermaptera, Isoptera, 
Psocoptera, Mallophaga, Anoplura, Thysanoptera, Coleoptera, 
Hemiptera, Homoptera, Lepidoptera, Diptera, Siphonaptera , 
Hymenoptera, and Collembola. Pesticidal compositions of 'the 
present invention can be directed against species of the 
Class. Arachnida, Class Nematoda, Class Gastropoda, Order 
Rodentia, Class Aves, Family Talpidae, Family Sciuridae, 
Order Chiroptera, Suborder -Serpentes, Class Diplopoda, Class 
Chilopoda, Class Crnstacea, and the Myceteae. 

Insecticidal and pesticidal agents or formulations 
(i.e., insecticides, pupicides, larvicides, miticides, 
ovicides, nematicides, insect growth regulators, repellents, 
attractants, fumigants, pathogens, rodenticides, etc.) useful 
in the present invention, and the insects or pests that they 
control are discussed in W.T. Thomas, 1985, Agricultural 
Chemicals, Book I Insecticides . 1985-86 Revision, Thomas 
Publications, Fresno, California, pp. 1-255, in George O. 
Poinar, Jr. and Gerald M. Thomas, 1978, Diagnostic Manual for 
the Identification of Insect Pafhng on^, Plenum Press, New 
York, pp. 1-218, in W.T. Thomas, 1986, Cultural Chemicalc;. 
Book III - Fumigants. Growth R egulators, Reoellenh^ ^nri 
Rodenticides , 1986 Revision, Thomas Publications, Fresno, 
California, 187 pp, in George W. Ware, 1980, Complete Guid^ 
to Pest Control Wit h and Without Chemir;>i^ , Thomson 
Publications, Fresno, California, 290 pp., in W.T. Thomson, 
^5^^' Agricultural Chemir als. Book ll Herbiriri^«; 1986-87 
Revision, Thoi..son Publications, Fresno Publications, Fresno, 
California, 301 pp., and in L.C. Truman and W.L.' Butts, 1967, 
Scientific Guide to Pest Contro l Operations , Second Edition 
(Revised), Pest Control Magazine, Cleveland, Ohio, 187 pp. 

Nontoxic adjuvant or diluent materials include 
water, carriers, baits, binders, fertilizers, def locculat ing 
agents, penetrants, spreading agents, surface-active agents, 
surfactants, suspending agents, wetting agents, stabilizing 
agents, compatability agents, waxes, oils, inverting oils. 
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co-solvents, coupling agents, foams, synergists/ ant i-foaming 
agents^ synthetic plastics/ elastomers, natural or synthetic 
polymers, and other additives and mixtures thereof, 

A proposed aqueous absorbency mechanism of acrylic- 
based superabsorbent polymers has been described by the 
Chemdal Corporation (Arlington Heights, Illinois 60004) in 
their Technical Data Sheets on Aridall® Superabsorbent 
Polymers, The absorbency of acrylic-based superabsorbent 
polymers is attributed to^ carboxylic groups located on the 
backbone of the superabsorbent polymer.- When natural (e.g., 
via rain, dew, metabolic or physiologic water) or artificial 
(e.g., via sprinklers, irrigation, etc.) water contacts the 
superabsorbent polymer, these groups solvate rapidly and 
develop mutually repulsive negative charges. This allegedly 
causes the superabsorbent polymer to uncoil and absorb many 
times its weight in water. Crosslinking prevents solution of 
the super-absorbent polymer. The aqueous medium rapidly 
becomes oriented on the surface of the superabsorbent polymer 
by virtue of hydrogen bonding. The resulting gel has 
remarkable ability to hold the aqueous medium even under 
pressure. 

Superabsorbent polymers appear to hold fluids by a 
physico-chemical mechanism. Electrolytes/salts interfere 
somewhat with the hydrogen bonding and effect the absorbency. 
Crosslinked acrylic-based superabsorbent polymers always 
absorb less aqueous medivim when electrolytes/salts are 
present. 

When formulations are made by the addition of water 
or water-base insecticides., pesticides, or 

insecticide/pesticide compositions to various concentrations 
of superabsorbent polymers or vise versa, sols or gels of 
various consistencies (viscosities) or stiffnesses can form 
that may or may not be flowable. However, high shear mixing 
or the addition of various salts/electrolytes can break or 
interfere with the gel structure or hydrogen bonding, thereby 
producing flowable (e.g., sprayable) superabsorbent polymer 
insecticide, pesticide, or insecticide/pesticide aqueous 
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f ormulat ions that have the desired viscosity. Viscosity 
modification will mainly be a function of the active and/or 
inactive formulation components, the water absorption 
characteristics of the superabsorbent polymer (i.e., the type 
and amount of superabsorbent polymers), shear time and 
strength used to mix the formulation and/or the concentration 
and type of salts/electrolytes used to modify the sol or gel 
consistency of the formulation. Therefore, the viscosity of 
the aqueous formulation containing one or more superabsorbent 
polymers can be altered to achieve optimum flowability, 
droplet size and quantity, and thereby improve the general 
ground or aerial application characteristics of the 
formulation for maximum control of the target insect or pest. 
Furthermore, active insecticidal or pesticidal ingredients 
encapsulated in the viscous/semi-viscous but flowable aqueous 
superabsorbent polymer formulation can be protected from 
degradation from the effects of ultraviolet radiation, 
volatilization, oxidation, temperature, microbial activity, 
evaporation, run-off, etc., particularly when used in solid 
compositions. Furthermore, evaporation of water from the 
flowable aqueous superabsorbent polymer/insecticide or 
pesticide formulation can result in a solid congealed- 1 ike 
insecticide/pesticide encapsulated matrix thereby protecting 
the active components for prolonged periods until release of 
the insecticidal, pesticidal, or insecticidal/pest icidal 
ingredient(s) is triggered by water, biodegradat ion , or when 
the formulation is eaten in bait form. 

Water-activated and biodegradable superabsorbent 
polymers formulated into an agglomerated or nonagglomerated 
bait-control agent formulation can be removed from the 
application site by e.g., foraging insects, and subsequently 
translocated to mounds or nests for feeding to caste members 
and broods and/or used as structural building components and 
integrated directly into the mound or nest where the active 
control agent will be released and retained in close 
associated with the target population. This association is 
enhanced by the hydrodynamic nature of the superabsorbent 
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formulation and its potentially disruptive nature in 
association with the target habitat (i.e., mound or nest). 
Formulations of this type can.be particularly useful in 
controlling insects such as red and black imported fire ants^ 
mole crickets^ grasshoppers, etc., or rodents such as rats 
and mice. Once ingested, internal release of active 
ingredients in polymer-based bait formulations will be 
dependent on the various physiological parameters of the 
target insect or pest, e.g., on the water and/or electrolyte 
concentration of the gut, and on digestion, absorption, and 
excretion rates • 

Applications in the release of insect icidal or 
pesticidal agents from solid or f lowable superabsorbent 
polymer compositions in personal protection devices and in 
veterinary medicine (e.g. , insect icidal/repellent 
polymer-base creams, pastes, or solids can be incorporated 
into fabrics for use in repellent jackets, ear tags for 
livestock, or cat/dog flea and tick collars) are also 
proposed . 

The incorporation of active pesticidal agents 
(e.g., residual) into rigid or extruded superabsorbent 
polymers, for controlled releasee applications is also 
contemplated. For example, a coating of superabsorbent 
polymer and insecticidal agent could be dipped or sprayed on 
selected interior wooden structures to form a protective 
controlled release barrier .against termite attack, as well as 
attack from other wood-destroying insects and fungi. The use 
of these formulations in other interior or exterior pest 
control applications (particularly in interior dwelling 
structures) may also be considered. 

It is further contemplated that the superabsorbent 
polymer formulations in accordance with the invention can be 
used with or without insecticidal or pesticidal agents in an 
agglomerated or nonagglomerated form as a treatment or pre- 
treatment for active pest breeding areas For example the 
superabsorbent polymer formulations with or without active 
agents can be sed as a moisture/water management aid to 
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reduce or eliminate water that is necessary for the area to 
be treated to become an active pest breeding ground. For 
example, wet and damp silage and manure are commonly breeding 
areas for immature stages of flies. As a further application 
of the present invention it is contemplated that such areas 
would be treated directly or by use of injection techniques 
to rapidly remove water from the potential breeding areas. 
The composition will alter the breeding environment to make 
it unsuitable for that purpose while preventing the emergence 
of the adult forms of the immature stages already under 
development. As a treated medium area dries the polymer will 
promote the formation of a crust which further inhibits 
ovipositing insects and the emergence of mature stages under 
development. This procedure can be used in a number of pest 
breeding areas requiring moist conditions such as silage, 
manure pits, etc. 

Impregnation or mixing of superabsorbent polymers 
with fatty alcohols, film-forming agents, surface-active 
agents, surfactants, or hydrophobic oils appears to delay or 
slow down the rate of water absorption of superabsorbent 
polymers, thereby providing a useful mechanism for slow or 
controlled release of insect icidal , pesticidal or 
insect icidal/pesticidal agents in terrestrial environments. 
The slow or controlled release process could be further 
modified or delayed by the degree of compaction of the 
powdered, crystal, extruded, or flaked superabsorbent 
polymer/insect icidal , or superabsorbent polymer/insect i- 
cidal/pest icidal agent formulation, by varying the size of an 
orifice in a container into which the insecticidal or 
pesticidal delivery composition is placed, by varying the 
concentration of adjuvants or diluents such as film-forming 
agent(s), surface-active agent(s), surf actant (s ) , or oil(s), 
by varying the concentration of different types of 
superabsorbent polymers, by utilization of water 
soluble/degradable pouches, and/or by adding one or more 
binders. When the matrix is wetted, water (concentration 
dependent) is differentially held within the gel-like or 
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variable-viscosity, sol-like superabsorbent polymer matrix at 
a stiffness or strength that is dependent on whether a solid 
or flowable formulation is used (i.e^, the amount of water in 
the formulation)^ and therefore evaporates slower than an 
equivalent amount of superabsorbent polymer-free standing 
water. Furthermore, the addition of film-forming agents, 
surface active agents, surfactants, or oils to the super- 
absorbent polymer(s) also appears to retard the rate of water 
loss. However, eventually the superabsorbent polymer will 
restore to a congealed or crystal-like state that can be 
similar to its initial condition when dry^ with loss of 
active agent dependent on whether it is mixed in a surface- 
active/film-forming agent, oil or surfactant, the type of 
superabsorbent polymers, the presence of additional additives 
or diluents, and/or on the climatological/habitat 
moisture/water, UV, microbial activity, etc., to which the 
formulation is exposed. These observations further suggest 
additional field persistence mechanisms for variable time- 
release (controlled release) of any active insecticidal , or 
pesticidal, or insect icidal/pesticidal ingredients which are 
added to the solid or flowable superabsorbent polymer 
formulations. 

It should be noted that certain electrolytes or 
salts (e.g., alkali metal halides such as sodium chloride, 
potassium chloride, sodiiam sulfite, etc.) have been shown to 
either break down the gel or sol superabsorbent polymer 
matrix when introduced into or exposed to water by 
interfering with hydrogen bonding. Various concentrations of 
one or more salts/electrolytes can be added separately or 
included as an integral part of the active ingredient in the 
insecticidal, pesticidal,. or insect icidal/pesticidal 
formulation. This has an impact on the viscosity, swelling 
and/or water absorbency of superabsorbent polymers and 
subsequent population control ability of the insecticidal, 
pesticidal or insecticidal/pesticidal delivery compositions,, 
i.e., the swelling or water absorbency (hence 
controllability) of the superabsorbent polymer will directly 
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affect the release rate of certain insecticidal , pesticidal 
or insecticidal/pest icidal agents that are impregnated 
therevithin. Therefore, it is possible to utilize certain 
salts or electrolytes directly or indirectly in 
superabsorbent polymer-base solid and flowable insect icidal , 
pesticidal or insect icidal/pest icidal formulations as another 
mechanism to regulate the viscosity (i.e., flowability) of 
aqueous formulations and alter or control (i.e., slow down) 
the release rate of solid and flowable formulations. The 
salt content of the terrestrial habitat when wetted may also 
have an effect on kill rate of the target species by 
affecting the solid or flowable superabsorbent polymer water 
absorbency, bonding, matrix swelling, breakdown, 
decomposition, and/or release of active insect icidal , 
pesticidal, or insecticidal/pest icidal ingredients. The 
addition of salts/electrolytes to the matrix formulation, in 
combination with salts/electrolytes in the terrestrial 
habitat, may also affect a mechanism to vary these factors. 

The ability of the hydrophilic polymer to 
incorporate relatively large quantities of hydrophobic 
substances also renders the composition suitable for 
controlled slow release of such hydrophobic components . Such 
superabsorbent polymer compositions can be employed as a pest 
control active agent dispenser in enclosed areas and/or used 
with attractants to bring the pest toward the dispenser. The 
composition can also be used with suitable protective 
hydrophobic outer layer in a laminate, such as is disclosed 
in U.S. Patent No. 4,160,335, the substance of which is 
incorporated by reference. The hydrophobic protective layer 
should allow migration of the active pest control agent but 
should protect the superabsorbant composition from the 
effects of moisture, which would activate the hydrodynamic 
characteristics of the composition. In areas where the 
composition is not likely to contact with water the use of a 
protective hydropholic layer can be dispensed with and the 
composition used directly, such as in internal structural and 
functional materials. The coriposition can be extremely rigid 
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when exposed to ordinary atmospheric moisture and could be 
used in drywall, insulation, paneling, ceiling tile, etc., 
vithout a hydropholic protective layer. The ease of 
incorporation and the broad spectrum of incorpable active 
agents-makes the composition suitable for long-term formative 
protection of a broad spectrum of household pests. By 
incorporation of the. superabsorbent polymer pest control 
composition into structural element it is possible to protect 
those inaccessable areas of a structure where pests are most 
likely to hide with a composition capable of both long term 
and broad spectrxmi effectiveness. 

It should be noted that viscous/semi-viscous 
aqueous superabsorbent polymer compositions can be rendered 
flowable by the use of vigorous or high-shear 
mixing/agitation. Any suitable equipment or technique used 
to incorporate insecticides or pesticides into an aqueous 
emulsion can be suitably used to render a non-f lowable 
superabsorbent-based composition flowable. Inverting oil 
techniques are also appropriate for mixing and dispensing a 
highly viscous aqueous superabsorbent polymer composition 
composed of water, at least one insecticidal and/or 
pesticidal agent, film-forming agent or oil, and with or 
without pesticides and/or other additives. The degree of 
mixing/agitation of the superabsorbent polymer-base aqueous 
composition will also have an effect on the variable release 
rate characteristics of active agents by effecting (i.e., 
breaking or disrupting) the bonding of water with the 
superabsorbent polymer matrix. 

The specific gravity of the delivery composition 
can also be adjusted by the use of solid or liquid 
surfactants, oils, surface active or film-forming agents, 
water, alcohols, clays, talcs, encapsulation films, or 
fillers which can include viscosity modifiers and the like. 

The water, surfactant, or oil-dissolved, suspended, 
or dispersed active agent can be incorporated into the super- 
absorbent polymer as an emulsion. This requires the use of 
suitable emulsifying agents to form a stable emulsion. 
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however, an unstable emulsion may be preferred for certain 
applications. The emulsion can also be rendered somewhat 
ionic for example, by use of certain surfactants, to promote 
preferable ionic bonding with the superabsorbent polymers. 
Suitable emulsifiers such as ammonium lineolate, ethylene 
oxides adducts, acyl polyglycol ethers , oxyethylated fatty 
alcohols, alkali metal starches as discussed in U.S. Patent 
No. 2,347,680, or starch propionates as disclosed in U.S. 
Patent No. 4,059,458. However, any suitable known 
surfactant, surface-active agent, film-forming agent, or oil, 
can be employed. 

The form of the solid delivery composition will be 
dependent on the particular contemplated application 
technique and target. Fine particulate compositions are 
usually preferred for foraging insects, which compositions 
are intended for use in their natural habitat (i.e., mound or 
nest). This can be accomplished by high-shear mixing, fine 
agglomeration techniques, etc. Suitably larger agglomerates 
or particles are desirable for larger targets such as 
rodents. These and other variations would be readily 
apparent to one of skill in the art based on the above 
disclosure and the particular need at hand. 

The amount of active agent. in the delivery 
composition will depend on the target insect or pest, the 
active insecticidal or pesticidal agent involved, the 
superabsorbent polymer, whether or not water is present, and 
whether any additional adjuvants and/or diluents are added. 
Generally, the weight ratio of superabsorbent polymer to 
insecticidal and/or pesticidal agent (s) and any additional 
diluent or acjuvant ingredient (s ) is from about 0.1:100 to 
about 100:0.001, the insecticidal and/or pesticidal agent(s) 
being incorporated in the solid or flowable delivery 
composition for application at rates effective to control the 
target terrestrial insect and/or pest. The ratio of super- 
absorbent polymer(s) to any additive diluent or adjuvant such 
as a surfactant, oil, surface-active or film-forming agent(s) 
is from about 0.1:1 to about 100:1. The ratio of 
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superabsorbent polymer to water in a fio^«Ki« 

generally 0.001:100 to 1:1. " ^^^^^^^^ composition is 

Examples 1 - n 
Bioassays and fielrf oTrai,,^*.- 
.e.er.ine t.e e.ieacy o. ^^^VZ:^^^^ 
absorbent polymer insecticidal bait and/or contact ' 
formulatxorxs .n controlling several species of adult and 
immature terrestrial insects 

t^r-r-^^^ • -, • insects. Representative target 

terrestrial insects wf»T-*» i-h^ 

, German cockroach Blattella 

germanica (Table 1) i-ho • _ -'-at.«^e.Li a 

Tabids 6 7 ' T ' " "-I""™ Tgnebrio molitn. 

(Tables 6-7). Bioassays against ccckroaches, 
mealworms were conducted in auart n,»=„„ • icKets, and 

lids at ca. 80T (ambient) whUe fire """^""-^ 
natural field conditions. """^^ 

£ormu,,f ""-S 1" the superabsorbent polymer 

formulations were Fenoxycarb (Ethyl t2-p-phenoxypheno^" 
ethyl carbamate) or Dursbano « (o.o-Diethyl-o-n 5 6- 
ZTtlr"^'''^''' P-=sphorothicate). Penoxy«;b' L R 

used a" :; Z ^ "e colpo;nI' 

used as an insect growth regulator either by contact L 
stomach-poison. Penoxyca.b Has been shown to be useful " 
controlling ants, cockroaches flea, n,-, ! 

leafminers, and others. Dursban* (Dow Chemical L JT, 

HI 436.0, is an organic phosphate insectic™ - h'a«1 ' 

prxmar. y by contact activity and as a stomach-poUon 

zz::^ti ::::irL"ir " --"^ ^ controiring°:„ts. 

corn b;rers "--aches. 

^la^cf »i"s, m^s^ui:: 

peach tree borer, peach twig borer, scales, sliverfish 
whitefl.es, white grubs, wireworms, and many others. 
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Superabsorbent polymers evaluated in the solid or 
flovable insecticidal formulations were Super Sorb, Water 
Lock® G-lOO, water Lock® A-lOO, Water Lock<^ A-200, Water 
Lock® B-204, water Lock<B./Aqua Keep® J-500, Aquastore® 
Aquastore® F, Ari'dall® 1078, Aridall® 1091, and/or Ar Mall® 

insecticides were mixed with or impregnated on/in 
superabsorbent polymers, with or without water, by vigorous 
hand-mixing or shaking (0.5-2 min), with a Fisher Dyna-Mix 
(Model 143) at 1,800 rpm (ca.0.5-1 min) and 2,400 rpm (ca 2 

3 min), , and/or with a G.E. hand mixer (Model 420A) at low 
speed (ca. 2 - 3 min). The order of component mixing and the 
duration of mixing will be dependent on the -ype of 
superabsorbent polymers, the type of insecticidal or 
pesticidal ingredients used in the formulation, and/or the 
type of superabsorbent polymer formulation (i.e., solid or 
flowable). 

Insecticides were formulated in the solid or 
flowable compositions for addition to the test chambers or 
natural habitats as a bait and/or contact formulation at 
rates recommended for the control of the target insect 
populations. Soybean oil or peanut oil was utilized as a 
dxluent/bait in the superabsorbent polymer insecticidal 
formulations. Insecticidal compositions were placed in the 
target habitat as a bait or topically on the target insect 

The comparative rates of natural environmental 
degradation of powdered superabsorbent polymer-based composi- 
tions formulated with and without the 2 mol ethoxylate of 
isostearyl alcohol (Arosurfa, 66-E2) or soybean oil (Table 8) 
and. the subsequent active agent/matrix stability/ac^ Wity 
(Table 9) were determined on sandy soil/grassy field/pond 
conditions. 

The active agent release potential of a variety of 
superabsorbent polymer-bait (soybean oil), formulations 
translocated by fire ant workers into ant mounds were deter- 
mined in natural field conditions (Table 10). Fire ants were 
allowed to forage on 20g of a polymer-bait formulation that 



wo 89/12450 



PCT/US89/02702 



-34- 



was scattered around a mound. One son ^« 

was then taken ca. 11 days no.^^ ! ^ sample per mound 

n 1/A • , ^ Posttreatment vith a PVC pine 

Lt .\ ^"'"'"^ P^P- center !f the 

mound down to a distance of lo ■ u center ot the 

removed and six "ca 2 LI ^ " * 

to indicate polymer presence in' th! 2 . ' "^^"^ 

, ^ picj>eiice m the mound galleries nr- 

Chairs and „as ..ed as the Indicator for dept" 
translocation and Matrix stability and release potential. 



Example r 



efficacv n^^'^'r^^ i>ioassays concerning the comparative 

™^ are p'resentefL a^ TZZTr'' 

.ndxcated that superabsorbent pollers can L Jel L the 

".atrxx for the creation o, novel solid (or f lovable) 

sToZT '*enox.carb, bait formulations (coltac 'or 

esTlnr "° °' cockroaches that are 

resistant to conventional organophosphate insecticides. 

Fecal droppings throughout the tefi^ r-r.r^^ • 
observed to svell wh^n = ^ - containers vere 

;n.icatin. the ;:e:^rnV.::r:i:; aTLr-drd^-,:-- 

release potential of the superabsorbent polymer bait formu, 
tions that had passed through the ^astro-in^stina trLT 
Actxve superabsorbent polymer (i.e., svellable via t^e 
.ddxtion of water, .as also recovered fro. the guts of 
dissected cockroaches that were f»/i . 
compositions formulated vit:\r:L\"u "LT' TT" 
°^ novable semi-Viscous compositions of se:!:!! su^er- 

cuticle and form a tiny drv crvs■^.^^ cockroach 

uAiiy ary crystalline patch or crv«n-ai i i 
formulation area 2^ - 4a hr- crystal-like 
water to thi. / Posttreatment . The addition of 

ZZl. I '"'"''"^ ""^^^^-^^ °' the oolymer 

formulation, and thereby suggested the controll'ed ITiease 
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potential of various flowable superabsorbent polymer-base 
insecticide/pesticide formations. 

EXAMPLE ri 

Results or field trials (Table 2) against adult and 
immature stages of the red imported fire ant with several 
solid superabsorbent and polymer-base fenoxycarb bait 
(soybean oil) formulations indicated that these solid bait 
formulations applied as powders or granules could be used to 
control natural populations of the imported fire ant. 
Observations of mounds that were treated with superabsorbent 
polymer-base bait compositions that were not formulated with 
fenoxycarb indicated that these formulations had no ant 
control potential. 

EXAMPLE fl T 

Data from additional trials (Table 3) against 
natural populations of the imported fire ant with solid 
superabsorbent non-superabsorbent carrier matrices applied to 
the habitat in a powder or granular form, or in biodegrad- 
able/water soluble 2 mil polyvinyl alcohol (PVA) pouches 
(Polymer Films Inc., Rockville, Conn. 06066 or Mono-Sol 
Division, Chris Craft Industries, Inc., Gary, Indiana 46043) 
indicated that effective control can be obtained with either 
type of application procedure. Foraging ants were observed 
with PVA pouches containing superabsorbent and non- 
superabsorbent formulations. 

Matrix degradation observations over the 13 week 
test period reported in Table 3 suggested that superabsorbent 
polymer formulations remained more stable than zein (corn 
protein) formulations that were subjected to equivalent 
fluctuating environmental/climatological events (e.g., dew, 
rain, UV, microbial attack , etc. ) , and therefore could, 
release, re-release, and/or protect the bioactive agent for a 
greater period of time than would be expected with non- 
superabsorbent polymer formulations. Additional comparative 
observations (Table 3) between superabsorbent and 
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non-superabsorbent f ormulat ion= 
. PoucHe. inaicte. that IT.^Z ^^^''^^^^ 

activUy/stability/protection/persistence of 
granular insectlciaal for^Xation I^pu:: f"*"^ " 

could result, when subjected to adverse 
envlronmental/oli^atological pressures such a, • 
".icrobial attack, oxidation, etc Non f ' 

-secticidal activity against natural fle'nt I T' "° 

lire ant populations. 

EXAMPLE TV 

vit. severaTL^ifs" ""T'^'^ -gainst cric.ets (.able 4, 

Oil and ;:a\::sr.=r.\ir::.^;-^^^^^^ "^^^ 

various superabsorbent polymers c^ld'e us:: ::"" 
effective insecticidal formulations for t^! . ^"^"'""^ 
and i^ature stages of crickets s f °^ """" 

formulations without Durs^Lfb^d no LT^r"'" 
against crickets. Howeve- 'nsect.cxdal activity 

on the introductionTlaUrrvas" ^"^"^^^ 
droppings as well as in th! T '^^'=°'"^'^ fecal 

-re e:<posea to ^l^:: c' tls" Uol'^LI "'h"" 
Dursban® starr-h ™ • . ^ ''^^'^^ ^^th and without 

.aegraded;dige:ted '° "^^"^ 

biological/envirol:;::.lL":;en\r^1 '""'"""^ ^ 

- superabsorbent Polymer^fo":: it JL^'p'r" ""^^"^ 
«?-t- aKi* 1 ; 4... ""-xyiis,. inis polvmer 

stability suggested the potential fr>». ^ u 

prolonged release of insL::!' agents ^""^ 



EXAMPLE V 



variable "^""P"""^ bioassays against crickets with 
variable-viscosity, flowable <Tshl= ei 

polymer-based Dursban* 4E bait/contac T''" °'^'" 
that effective cricket control cluirb '"r."'""" '"^'"'^-^ 
formulations, xn general,\": Zl\T.°T:r:,:,^ "^^^ 
absorbent Polymer formulations generall i : ZllTZl a 



SUBSTITUTE SHEET 
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formulation composed of non-superabsorbent materials (i.e., 
soluble starch). In addition, active polymer (i.e., 
swellable on exposure to water) was- identified in fecal 
droppings, on hind torsal segments, lateral head regions, 
around- the anal area, and in the gut of dissected specimens 
that were topically treated with both insecticidal and non- 
insect icidal formulations. All formulations were thoroughly 
cleaned (i.e., removed) from the topical application site. 
Evaporation of water from several f lovable polymer 
formulations found on dead crickets over a 24 - 48 hr period 
resulted in scale, patch, or crystal-like areas that adhered 
to various cuticular body regions where the polymer formula- 
tions were translocated. The addition of water to these 
areas resulted in polymer swelling. Results suggested 
mechanisms for potential polymer- induced active agent 
protection and controlled release. 

EXAMPLE VT 

Comparative bioassays against larvae of the yellow 
mealworm (Table 6) with several solid superabsorbent polymer- 
based Dursban® 4E bait formulations indicated that effective 
control of immature stages could be obtained with powdered or 
granular polymer compositions. Polymer compositions without 
Dursban® had no significant insecticidal activity. in 
general, superabsorbent polymer formulations killed faster 
than a non-superabsorbent polymer (soluble starch) 
formulation. Matrix stability of superabsorbent polymer 
formulations suggested controlled release potential for one 
or more active agents incorporated in the composition. 

EXAMPLE VII 

Comparative bioassays against larvae of the yellow 
mealworm with several flowable (Table 7) superabsorbent 
pclymer-based Dursban® 4E bait/contact formulations indicated 
that variable viscosity polymer formulations could be used to 
control immature stages of the yellow mealworm. In general, 
a polymer-based formulations killed larvae faster than a 
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non-superabsorbent polymer formulation. No insect icidal 
activity was observed in superabsorbent polymer compositions 
formulated without Dursban®. Active polymer (i.e., swellable 
on exposure to water) was observed on leg, thoracic, and 
abdominal regions of dead mealworms. Patches of crusty or 
scale/crystal-like areas of dehydrated polymer formulations 
were observed firmly adhered to these exoskeletal areas 24 - 
18 hrs posttreatment.. Swelling of these polymer-based areas 
resulted upon introduction of the larvae to water, thereby 
suggesting the active agent . encapsulation and controlled 
release potential of flowable superabsorbent polymer-based 
formulations. 

EXAMPLES VIII - TV 
Field evaluations concerning the comparative 
environmental persistence of technical and Arosurf® 66-E2 - 
or soybean oil - formulated superabsorbent polymers exposed 
to natural field conditions are presented in Table 8. 
Results indicated that a variety of polymer formulations 
containing Arosurf® 66-E2 or soybean oil persisted in natural 
habitats subjected to rain, uv, microbial attack, oxidation, 
etc., significantly longer than technical polymers that were 
not formulated with these materials. in general, Arosurf® 
66-E2 appeared to protect Super Sorb significantly better 
than soybean oil; however, the Super Sorb-soybean formulation 
persisted in the field significantly longer than technical 
Super Sorb. The comparative stability of these 
environmentally stressed solid superabsorbent polymer 
formulations of Arosurf® 66-E2 are presented in Table 9 
This data (Tables 8 and 9) suggests that various oils 
surface-active agents, film-forming agents, or surfactants 
can be used as a superabsorbent polymer formulation 
ingredient that can act as an insecticide/pesticide diluent 
or bait and/or as a protective agent to stabilize the polymer 
matrices and active insecticidal/pesticidal agents and 
thereby enhance the field life, persistence, and release of 
active agents in natural habitats for longer periods of time 
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than would be expected with insecticide/pesticide 
formulations not containing oils, surfactants, surface-active 
agents, or film-forming agents, 

EXAMPLE X 

A series of field evaluations to determine the 
subsurface translocation of . a variety of superabsorbent 
polymer-based bait (soybean oil) formulations by imported 
fire ant workers,, and subsequent controlled release potential 
of these formulations are reported in Table 10.. The data 
indicates that active polymers (i.e., water swellable) have 
the capacity for active agent release were present in the 
galleries or chambers of fire ant mounds at 11 days 
posttreatment at varying depths. Observed variations and 
similarities in subsurface locations among mounds were 
presumed to be related to polymer types, mound sizes, ant 
populations, subsurface soil profiles, and/or to the sample 
technique. 

EXAMPLE XI 

Observation during the course of field evaluations 
to determine the environmental persistence of several 20g 
solid (powdered) superabsorbent polymer-base bait/diluent 
compositions indicated that a formulation composed of Water 
Lock® A-lOO (50%) and soybean oil (50%) was extremely 
attractive to a wild racoon. Observations of racoon tracks 
around samples of 50 and 100% eaten polymer formulations 
indicated the feeding preference/attractiveness of raccoons 
to superabsorbent polymer-base compositions, and suggested 
the use of superabsorbent polymer bait-predic ide formulations 
to control unwanted predator populations. 
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_ WHAT IS CLAIMBD Tg 
1. A solid or f lovable, variable time-release 
xnsecticidal, pesticidal, or insecticidal/pesticidal delivery 
composition for controlling a population of terrestrial 
insects or pests in a variety of natural or artifical 
terrestrial (non-aquatic) environments comprising: at least 
one superabsorbent solid organic polymer selected from 
polymers which absorb over 100 times their weight in water 
and at least one insect icidal or pesticidal agent, with or' 
without water, oil or additive adjuvant or diluent agents 
saxd polymer and agent (s) being present in a total amount' 
effective to control a target population of terrestrial 
insects or pests or to simultaneously or concurrently control 
a target population of terrestrial insets and habitat- 
related/associated pests when applied to a target habitat 
insect, pest, or host organism by ground and aerial 
application techniques. 

2. The compositions of claim 1, wherein the 
weight ratio of superabsorbent polymer to insecticidal and/or 
pesticidal agent and any inert (non-toxic) adjuvant or 
diluent ingredients is from about 0.1:100 to about 100:0.001 
with water in flowable compositions being present at a 
polymer to water ratio of about 0.001:100 to 1:1 the 
insecticidal and/or pesticidal. agent being incorporated in 
the solid for flowable delivery composition for application 
at rates at or below those rates effective to control the 
target insects and/or habitat-related/associated pests. 

3. The compositions of claim 1, wherein said 
superabsorbent polymer comprises a starch graft co-polymer or 
ter-polymer on a hydrophilic arcylamide, or acrylate polymer 
co-polymer or ter-polymer. ' 

4. The composition of claim 1, wherein said 
superabsorbent polymer is selected from the group consist ng 
of: an acrylamide sodium acrylate co-polymer; a hydro ly zed 
starch-polyacrylonitrile; 2-propenenitrile, homo-polymer 
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hydrolyzed, sodium salt or poly ( acrylamide-co-sodium 
acrylate) or poly ( 2-propenamide-co-2-propenoic acid, sodium 
salt); starch-g-poly (acrylonitr ile) or starch-g-poly 
(acrylamide-co-sodium acrylate); a starch, acrylcni trile 
co-polymer; poiy-2-propenoic acid, sodium salt; poly 
{2-propenamide-co-2-propenoic acid) , sodium salt; 
starch-g-poly (2-propenamide-co-2-propenoic acid), potassium 
salt; starch-g-poly(2-propenamide-co-2-propenoic acid); 
starch-g-poly(2-propenamide-co-2-propenoic acid), sodii^ 
salt; cellulosic laminates of poly-2-propenoic acid, sodium 
salt; crosslinked modified polyacrylamide; or crosslinked 
acrylics; and mixtures thereof. 

5. The solid composition (i.e., without water) of 
claim 1, vithin a container having walls made of at least one 
water-soluble and/or degradable material. 

6. The composition of claim 1, comprising: at 
least one compound selected from the group consisting of 
insecticides, larvicides, pupicides, ovicides, insect growth 
regulators, conventional toxicants, fumigants, systemics, 
pheromones, repellents, attractants, chemosterilants , 
biological control agents, microbial control agents, 
pathogens, parasites, miticides, acaricides, nematodes, 
herbicides, hormones, mollusc ic ides , growth regulators, 
sterilants, ovicides, rodent icides, .pesticides, fungicides, 
bactericides, or predicides, and mixtures thereof. 

7. The composition of claim 6, comprising at 
least one adjuvant, diluent or carrier oil, surfactant, 
alcohol, surface-active agent, or film-forming agent, with or 
without other additives such as baits, fertilizers, binders, 
deflocculating agents, oils, dispersing agents, penetrants,' 
spreading agents, suspending agents, wetting agents, 
stablizing agents, compatability agents, sticking agents, 
waxes, inverting oils, co-solvents, coupling agents, foams, 
ant i-f earning agents, synthetic plastics, elastomers, 
synergists, natural or synthetic polymers and other ' additives 
and mixtures thereof. 
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8^ The composition of claim 7, wherein at least 
one oil, surfactant, surf ace-aclive agent or film-forming 
agent is a vegetable or animal-base oil or fact within which 
the insecticidal, pesticidal, or insect icidal/pesticidal 
agent(s) is soluble, suspendable or dispersable. 

9. An insecticidal, pesticidal, or insecticidal/- 
pesticidal delivery composition for controlling a population 
of terrestrial insects or pests in a variety of natural or 
artifical terrestrial environments comprising: at least one 
superabsorbent solid organic polymer selected from polymers 
which absorb over 100 times their weight in water, and at 
least one insecticidal or pesticidal agent dissolved 
suspended, or dispersed in an oil, surfactant, film-forming 
agent, or surface-active agent and/or -^ter, said polymer and 
agent(s) being present in a total amount effective to control 
a target population of terrestrial insects or pests or 
simultaneously or concurrently control a target population of 
terrestrial insects and habitat-associated/related pests when 
applied to a target habitat, insect, pest or host, by ground 
or aerial application techniques. 

10. The composition of claim 7, wherein the ratio 
of superabsorbent polymer to film-forming agent, 
surface-active agent, surfactant, or oil is from about O.l-i 
to about 100:1. 

11. The composition of claim 7, wherein said 
surperabsorbent polymer comprises a starch graft co-polymer 
or ter-polymer or a hydrophilic acrylamide, or acrylate 
polymer, co-polymer or ter-polymer. 

12. The composition of claim 7, wherein said • 
superabsorbent polymer is selected from the group consisting 
of: an acrylamide sodium acrylate co-polymer; a hydrolyzed 
starch-polyacrylonitile; 2-propenenitrile, homo-polymer, 
hydrolyzed, sodium salt or poly ( acrylamide-co-sodium 
acrylate) or poly (2-propenamide-co-2-propenoic acid, sodium" 
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.^^^'^^^"^-POly (acrylonitrile) or starch-g-poly 
(acryiamide-co-sodium acrylate); a starch, acrylonitrile 
co-polymer; poly-2-propenoic acid, sodium salt; poly 
(2-propenainide-co-2-propenoic acid), sodium salt; 
starch-g-poly ( 2-propenamide-co-2-propenoic acid), sodiuun 
salt; cellulosic laminates of poly-2-propenoic acid, sodium 
salt; crosslinked modified polyacrylamide ; or crosslinked 
acrylics; and mixtures thereof. 

13. The solid composition of claim 7, encapsulated 
within walls made of at least one water-soluble and/or 
degradable material selected from the group consisting of 
polyvinyl alcohol, polyethylene oxide and hydroxy 
propylmethyl cellulose, with or without cellulosic or paper 
laminates. 

14. The composition of claim 7, comprising: at 
least one compound selected from the group consisting of 
insecticides, larvicides, pupicides, ovicides, insect growth 
regulators, conventional toxicants, fiamigants, systemics, 
pheromones, attractants, repellents, chemosterilants, 
biological control agents, microbial control agents, 
pathogens, parasites, miticides, acaricides, pesticides, 
nematicides, herbicides, molluscic ides, growth regulators, 
hormones, sterilants, ovicides, predicides, rodent icides , 
fungicides, bactericides, and mixtures thereof. 

15. A method for controlling one or more 
population(s) of terrestrial insects and/or other habitat- 
associated/related pests, comprising of: 

preparing an insecticidal/pesticidal delivery 
composition comprising at least one superabsorbent solid 
organic polymer selected from polymers which absorb over 100 
times their weight in water, . the insecticidal/pesticidal 
agent with or without other diluent, carrier, adjuvant or 
additive ingredients; and 

applying said insect icidal, pesticidal, 
insecticidal/pesticidal delivery composition to a target 
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habitat, insect, and/or nest or- hr^^*. • 

^ ' host, m an amount efforn«-o 
to control the population of terrestrial . effective 

. '-'■^ i-e^rrestrial insects and/or r»e«:i-c 

xn a variety of terrestrial environment area, needing LHct 

IL I T « simultaneous or concurrLt 

insect and pest control treatment. 

16. The method of claim 15, vherein said 
superabsorbent polymer is selected F^r,^ *k 

of- an acr«-i=»,-H= the group consisting 

Ttarch T ^°'^^-'^"ylate co-poly,„er, a hydrolyzed 

starch-polyacrylonitrile: 2-propeneitrll., ho„o-polymer 
hydrolyzed. sodium salt or poly (^-propena^ide-co-S^prlpenoic 
acid sodxum salt); starch-g-poly (acrylonitrile) 
starch-g-poly (2-propenamlde-co-2-propenolc acid) , starch-o 
poly 2-propenamide-co-2-propenoic acid),' sodi^ alt" 
cellulosic laminates of poly-2-prope„oic acid, sodium salt- 
crosslin^ed modified polyacrylamide; or crossUnkeHcrn „• 
and mixtures thereof. «»'-i^jr-Lics, 

in=»..- °* "^^^^ "h^^in said 

flirfo"^ " P-^-^^-^ composition con^rises at least one 
film-formxng agent, surface active agent surtactnnf ? 
With or Without additives, and „here!n s;irs:pe Ls;r::nr ■ 
polymer comprises a starch graft co-polymer or ter-^l^er. 

18. The method of claim 15, wherein ^^iri /i^t 
composition comprises at least on. ^'^^'^^^^ ^^^d delivery 

• . -Least one compound selected from the 

group consisting of insecticides, larvicides, pupicidL 
ovicides, .nsect growth regulators, conventional toxica;ts 
fumigants systemics, pheromones, attractants. repel ents 

ZZl ""-I -9ents, mUroMa :o«rcl 

agents, pathogens, parasites, niticides. acaricides 

regulators' "r"''^''' -"uscicides, 'growth 

regulators, hormones, sterilants, ovicides, predicides 

rodenticides. fungicides, bactericides, and mixtureft^ereof 
aglr: dr"'''°"' ^erti^iUers, binders, defloc^ll^ 
agents dispersing agents, penetrates, spreading agents 
suspending agents, wetting agents, oils, compatLility 
agents, sticking agents, waxes, inverting oils, co-soLents 
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_ coupling agents, foams, antifoaming agents, synthetic 
plastics, elastomers, synergists', natural or synthetic 
polymers and other addit ivies and mixtures thereof. 

19. The method of claim 18, further comprising, 
prior to applying said composition to said terrestrial 
environment area, agglomerating said solid superabsorbent 
polymer and said insecticidal and/or pesticidal agent, with 
or without additional inert, diluent, or adjuvant agents to 
produce granules, pellets, briquets, extrusions, or other 
various shaped solid insecticidal, pesticidal or 
insecticidal/pesticidal delivery compositions. 

20. The method of claim 18, wherein the 
composition is formulated with or without an additive bait 
material. 

21. The method of claim 20, wherein the 
composition includes a hydrophobic oil, surfactant, 
surface-active agent, or film-forming agent, to control the 
insecticide, pesticide, or insecticide/pesticide release 
rate. 

22. The method of claim 20 wherein said 
composition is applied as a particulate for the control of 
foraging insects. 

23. The method of claim 22 wherein said 
composition is applied for the control of ants. 

24. The method of claim 22 wherein said 
composition is applied for the control of red imported fire 
ants. 

25. A method for controlling one or more 
population(s) of terrestrial insects and/or other 
habitat-related/associate pests, comprising: 

preparing a superabsorbent polymer composition 
comprising at least one superabsorbent solid organic polymer 



wo 89/12450 



PCr/US89/02702 



-58- 

selected from polymers which absorb over 100 times their 
weaght in water, with or without at least one insecticidal or 
pestxcxdal agent, diluent, carrier, adjuvant or additive 
ingredient and, 

- applying said superabsorbent polymer composition to 
a active pest breeding medium in an amount effect to control 
emergence of adult insects and preventing the breeding of 
immature stages of such insects. 
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